Disturbance of membrane function preceding ischemic delayed neuronal death in the gerbil hippocampus.
Slice preparations were made from the hippocampus of gerbils after 5 min of ischemia by carotid artery occlusion and the membrane properties of pyramidal neurons were examined. A majority of CA1 neurons lost the capacity for long-term potentiation following tetanic stimulation of the input fibers. CA3 pyramidal neurons, in contrast, preserved responses similar to those in the normal gerbil. Following ischemia, CA1 pyramidal neurons showed increased spontaneous firing that was highly voltage dependent and was blocked by intracellular injection of the Ca2+ chelator, EGTA. Thirty-five percent of CA1 neurons showed an abnormal slow oscillation of the membrane potential after 24 h following ischemia. Intracellular injection of GTP gamma S or IP3 produced facilitation of the oscillations followed by irreversible depolarization. Our results indicate that ischemia-damaged CA1 neurons suffer from abnormal Ca2+ homeostasis, involving IP3-induced liberation of Ca2+ from internal stores.